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wants t o  talk about some thing that are just so terrible that-poli- 
ticians don't even use the word "taxes." It is referred to as revenue 
enhancement. 

The thing that you spoke about, we are past the time, I think, in 
this country where we will stand for the desecration of the things 
that the Lord and nature put here. We are all interested in pre- 
serving the environment, seeing to it that our insecticides we use 
on ,crops don't destroy the beautiful birds that fly around in the 
heavens. 

Every now and then we come face to face with a conflict of inter- 
est, don't we, as to how much attention we will give to that pristine 
stream that flows close to Chapel Hill when there is a desperate 
need for it to be dammed up so it can provide an adequate water 
supply- 

I don't want anybody to get the impression that old Valentine 
said he was going to dam up a pristine stream over there close to 
Chapel Hill, but we do need to  be very careful. Sometimes it is easy 
for some of us well-meaning folks, but in the Congress and outside 
of Congress, to go off screaming in. one direction forgetting, the 
other things that we have to contend with also. 

I know that you see that and you appreciate it because of what 
you could do now and because of the way you were raised. ,Farmers 
in this country were the first conservationists. , . 

Thank you all very much. 
Next we have Mr. Thomas Karl. We are glad to have you here 

today. Your 'testimony will appear in the record in toto, so if you 
could summarize for us, we would appreciate .it. 

STATEMENT OF THOMAS R. KARL, NATIONAL CLIMATIC CENTER, 
ASHEVILLE, NC 

Mr. KARL. First off, I would like to thank the committee for in- 
viting me today to put the drought in the Southeast in some kind 
of historical perspective. In order to do that, I think there are two 
things we have to keep in mind when we talk about drought. 

There is a drought that can affect the agricultural community, 
which we may refer to as an agricultural drought, and then there 
is another kind of a drought, a longer term drou ht that I will 
refer to as kind of a hydrological drought that wo uf d be related to 
the conditions that would be reflected in streams, lakes, and reser- 
voirs. 

If we take a look at the drought in those two areas, one of the 
things that is clear is that in terms of the hydrological droughts, 
let me summarize in terms of climatological characteristics. It was 
an unusual event. You can look at the hydrological perspectives of 
the droughts a number of different ways, and depending on how 
you look at it, you come up with recurrence intervals-that is how 
likely would a similar kind of drought like this be likely to occur in 
some of the areas in North Carolina, in Georgia, South Carolina, 
how likely would they occur in the future, given there was no 
change in climate. 

Depending how you look at the situation, you can come up with 
recurrence intervals between 20 and 60 years for long, cumulative 
departures from normal in terms of precipitatibn or you can get 

I . , .  . . . .. . . .  .\ ' : . . I' 
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return periods of the order of a couple hundred years if you look a t  
in terms of the intensity of the current drought we just had. 

If you take a look at the drought in terms of the agricultural 
characteristics, it truly was a remarkable event. If you look a t  the 
growing season departures of moisture anomalies, from March 
through July, it truly is an unprecedented event. 

We get recurrence intervals of several hundred years in some of 
the most severely impacted areas of North Carolina. So one of the 
questions that immediately one raises when you get these kinds of 
rare events-and I might mention that rare events sometimes do 
occur without any changes in climate-but one of the questions 
that you frequently run across is, does this portend a real change 
in climate? 

Is there something different now. that is going on that has not 
gone on in the past? 

In order to do that, one of the things I would just like to remind 
everyone here of is we did have a very serious drought. in our coun- 
try in the 1930's related to the Dust Bowl days. If we take a l k k  at  
some of the conditions in that part of the country, look at it  in the 
same way we have looked at the drought in North Carolina, we 
find that in those a r e a  during that very dry period recurrence in- 
tervals much the same as what we are finding in North Carolina, 
in fact, in some instances even longer. 

Yet, if you look at  those areas right now they are coping with too 
much rain. Lakes in maliy areas of the Midwest and Western part 
of the country are exceeding their banks, Great Salt Lake and 
Great Lakes to name a few. 

So I think we have to realize that what i~1 ongoing right now is 
part of what climatologists may call a climate fluctuation. That is, 
if we look at the past climate record, we fmd periods, lo-, 20-, 30- 
year long periods where the climate seems to shift to a different 
regime. We are not exactly sure why these shifts occur. 

We can explain them in terms of changing jet stream patterns 
and sea surface temperatures and tropical. storm activity and that 
kind of thing, but the real question is jmt why does the climate 
reach this kind of equilibrium over these long periods. 
What particularly makes the drought in the Southeast notemor- 

thy is that we have just come off of a period in the late fifties, six- 
ties, and up through the late seventies, of very ample moisture 
throughout the Southeast, more than we have had in the past 100 
years. So we were indeed fixed in a 20-, 30-year climate fluctuation 
where we were used to more rainfall that we have had in the last 
few years. 

Again, I might mention if you remember, we had a dr0ugh.t in 
1980, 1981 in the Southeast and the current drought really had 
some break in it last fall due to some tropical storm activity, but 
things were dry down here even' in 1984 and parts of 1985,bsfore 
the recent 1986 dry conditions. 

So in total, I think the big question is just what i s  causing these 
climate fluctuations. The answer to that is we are not exactly cer- 
tain, however, there is no evidence to suggest that these fluctua- 
tions are caused by anything that man is doing right now, for ex- 
ample, the carbon dioxide greenhouse gas phenomenon. 
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We do have evidence, however, in the past that these kinds of 
things do occur and have occurred and I think one of the primary 
responsibilities we need to look at now i s  exactly why these long- 
term fluctuations are occurring in the climate record. 
This is a little bit different emphasis than, for instance, looking 

at next month's weather. We are  talking about a much longer time 
scale. Let me just summarize here some of the important points. 

First off, the drought in terms of an agricultural perspective in 
the Southeast was, indeed, the  most severe that we have witnessed 
in the past century and its recurrence internal without climate 
change is in the order of a couple hundred years. 
The hydrological drought which affects stream flows and lakes, 

which has resulted in some of the lowest stream flow in more than 
half a century, is unusually severe, but to date it is not unprece- 
dented in terms of its duration, and in fact, is still ongoing. 

We are not out of the woods yet, so to speak. 
Finally, there is no evidence to indicate that the 1986 drought is 

a result of increasing carbon dioxide or other trace gases. Rather, it 
appears the most recent drought is part of one of a series.of cli- 
mate fluctuations that are typical of the ,climate record not only in 
this area, but throughout much of the United States and the globe. 

That is all I have to say. 
[The prepared statement of Mr. Karl follows:] 
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a r e a  d u r i n g  t h e  p a e t  yea r .  T h i s  i nc luded  t h e  C a r o l i n a s  (NC and 
SC) ,  t h e  V i r g i n i a ~  (VA and Wv), Georgia  (GA), p a r t s  of Alabama 
(AL), and F l o r i d a  (PL), a s  well a s  t h e  e a s t e r n  half'of Tennessee 
(TN). During t h e  subsequen t  w i n t e r  montha, December 1985 through 
Februa ry  1986 ,  a l a c k  o f  Gulf Coast and E a s t  C o a s t  w i n t e r  storms 
r e s u l t e d  i n  t h e  d r i e s t  w i n t e r  of t h e  t w e n t i e t h  c e n t u r y  i n  NC, t h e  
second d r i e s t  i n  H i s s i s s i p p i  (US) ,  L o u i s i a n a  ( L A ) ,  and  TN, and t h e  
f i f t h ,  s i x t h ,  and s e v e n t h  d r i e s t  w i n t o r s  i n  SC, AL, and Kentucky 
( R Y )  r e s p e c t i v e l y .  As a r e s u l t ,  by t h e  end o f  w i n t e r  a modera te  
h y d r o l o g i c a l  d r o u g h t  had re-developed from LA n o r t h e a s t  t o  
s o u t h e r n  VA. C o n d i t i o n s  c o n t i n u e d  to d e t e r i o r a t e  d u r i n g  t h e  
beg inn ing  o f  t h e  g r o w i n g ' s e a s o n  i n  t h e  S o u t h e a s t .  n a r c h  through 
May was t h e  second d r i e s t  s p r i n g  o f  t h e  t v e n t i e t h  c e n t u r y  i n  NC, 
t h e  t h i r d  driest i n  TN and VA. t h e  s i x t h  d r i e s t  i n  K Y ,  and t h e  
e i g h t h  d r i e s t  i n  SC. These c o n d i t i o n s  i n t e n s i f i e d  t h e  
h y d r o l o g i c a l  d r o u g h t  l e a d i n g  t o  a a imul taneoua  occu r rence  o f  a 
s e v e r e  a g r i c u l t u r a l  d r o u g h t  i n  many of t h e s e  s t a t e s .  
p r e c i p i t a t i o n  con t inued  t o  be  w e l l  below normal across AL, SC, NC, 
VA, and GA d u r i n g  t h e  f i r s t  two months of  summer as t h e  d r i e s t  
June  o f  t h e  t w e n t i e t h  c e n t u r y  was r eco rded  a c r o s s  t h e  s t a t e  of VA, 
and t h e  s e v e n t h  d r i e s t  i n  NC, SC, and GA. Tempera tu re s  d u r i n g  
t h e s e  months were much above normal, i n c r e a s i n g  t h e  demand f o r  
w a t e r .  The warmest J u l y  o f  t h e  t w e n t i e t h  c e n t u r y  was recorded i n  
t h e  s ta tes  of NC, SC, and GA w h i l e  T N ,  vA, and AL had t h e i r  s i x t h  
or s e v e n t h  warmest Ju ly .  p r e c i p i t a t i o n  remained w e l l  below normal 
d u r i n g  J u l y  in a l l  of  t h e s e  states w i t h  SC and GA having  t h e i r  
t h i r d  and f o u r t h  d r i e s t  J u l y s .  The d r y  and h o t  wea the r  produced 
t h e  most ext reme a g r i c u l t u r a l  d r o u g h t  of r e c o r d  i n  many of t h e s e  
a r e a s .  The h y d r o l o g i c a l  d r o u g h t  con t inued  to  worsen th rough  J u l y  
when it reached its nraximurn a r e a l  e x t e n t .  S t reamflow across most 
o f  t h e  s o u t h e a s t  w a s  l e s s  t h a n  50% of normal d u r i n g  those months. 
During August and September c o o l e r  and wetter c o n d i t i o n s  aba ted  
t h e  a g r i c u l t u r a l  d rough t  i n  m o s t  a r e a s  of  t h e  S o u t h e a s t  and 
improved, b u t  d i d  n o t  end. 'the h y d r o l o g i c a l  d rough t .  

The 1986 h y d r o l o g i c a l  d raugh t  i n  h i s t o r i c a l  p e r s p e c t i v e .  

I n  o r d e r  t o  m a k e  some q u a n t i t a t i v e  i n f e r e n c e s  r e g a r d i n g  t h e  
s e v e r i t y  of t h e  h y d r o l o g i c a l  d r o u g h t  a model h a s  been  developed 
vhich produces  a n  index of hydro log ic  d r o u g h t  s e v e r i t y .  T h i s  
i ndex ,  t h e  Palmer Hydro log ica l  Drought Index,  i d e n t i f i e s  t h e  month 
of drought  i n i t i a t i o n  as w e l l  as t e r m i n a t i o n .  During each  drought  
e p i s o d e  p r e c i p i t a t i o n  d e f i c i e n c i e s  c a n  a l s o  be  c a l c u l a t e d  i n  terms 
of accumulated p r e c i p i t a t i o n  d e f i c i t s  from normal.  I n  o r d e r  t o  
g u t  t h e  c u r r e n t  d r o u g h t  i n  p e r e p e c t i v e ,  we have used t h e  model t o  
e v a l u a t e  . t h e  c l i m a t o l o g i c a l  da ta  th roughou t  t h e  u n i t e d  S t a t e 6  back 
t o  t h e  t u r n  o f  t h e  c e n t u r y .    his has  been completed f o r  n i n e  of 
t h e  m o s t  s e v e r e l y  a f f e c t e d  a r e a s  o f  t h e  S o u t h e a s t  --- 

1) North C e n t r a l ,  GA, 
2 )  Nor theas t ,  GA, 
3 )  C e n t r a l ,  GA, 
4 )  s o u t h e r n  n o u n t a i n s ,  NC, 
5)  Nor thern  Mountains, NC, 
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6 )  C e n t r a l  Piedmont, NC, 
7)  Southern piedmont, NC, 
8) Northwest, SC, and 
9)  Eas te rn ,  TN. 

using a s t a t i s t i c a l  mddel: it i s  p o s e i b l e  to  e s t i m a t e  t h e  
unusualness  of t h e  r e c e n t  hydro log ica l  drought.  Using t h e  a c t u a l  
index of t h e  hydro log ica l  drought  s e v e r i t y  a s  a  measure of  i ts 

. i n t e n s i t y  t h e  r e s u l t s  i n d i c a t e  t h a t  on average,  assuming no 
c l i m a t e  change, we can expec t  a  hydro log ica l  drought  a s  s e v e r e  as 
t h e  1986 drought  t o  recur about  once i n  e v e r y  40 t o  100 y e a r s  f o r  
t h e  a r e a s  o u t s i d e  of NC, and i n  excess  o* 100 years f o r  the 
reg ions  t e s t e d  w i t h i n .  NC. On t h e  o t h e r  hand, us ing  the cumulat ive  
d e f i c i t  of p r e c i p i t a t i o n  as a  measure of drought  s e v e r i t y  t h e  
r e c u r r e n c e  i n t e r v a l s  for a hydro log ica l  drought  a s  s e v e r e  a s  t h e  
1986 drought are between 20 and 60 years. , The e x a c t  year v a r i e s  
wi th  each region.  ~ d d i t i o n a l l y ,  a t  l eas t  half of t h e  stream6 i n  
t h e  area set new record  low s t reamf lovs  by t h e  end of Ju ly .  ~ h e s e  
s t reams had records  d a t i n g  back from 48  t o  9 1  yea r s .  

By way of comparison, one of t h e  m o s t  s eve re  hydro log ica l  
droughts  i n  the United S t a t e s  occurred dur ing  t h e  d u s t  bowl days 
of t h e  1930s i n  West C e n t r a l ,  Hinneeota (UN). For t h a t  p a r t i c u l a r  
hydro log ica l  drought  the recur rence  i n t e r v a l  is about once i n .  
every  200  t o  400 y e a r s  r e g a r d l e s s  how i t  is vieved.  

We must recognize  however, t h e  f i n a l  Word may n o t  have been 
spoken regard ing  t h e  ongoing hydro log ica l  drought  i n  t h e  
Southeas t .  ~ e s p i t e  t h e  improved s i t u a t i o n  i n  most of t h e  
Southeas t  i n  r e c e n t  months the. hydro log ica l  drought  index 
i n d i c a t e s  t h a t  t h e  1986 drought ,  i n  hydro log ica l  terms,  is n o t  y e t  
h i s t o r y .  Indeed,  its d u r a t i o n  has been r e l a t i v e l y  s h o r t  compared 
t o  t h e  longer  d rough t s  i n  t h e  c l i m a t e  record i .e . ,  t h e  5-year long  
drbught i n  t h e  mid 19.503 and o t h e r s  t h a t  have p e r s i s t e d  f o r  a  
couple of yea r s .  

 he 1 9 8 6  a g r i c u l t u r a l  drought  i n  h i s t o r i c a l  - perspec t ive .  

I n  ordcr t o  e s t i m a t e  t h e  s e v e r i t y  of t h e  c l i m a t e  c o n d i t i o n s  
wi th  r e s p e c t  t o  t h e  a g r i c u l t u r a l  drought  i n  th8 Southeas t  ano the r  
index i s  uaed, t h e  mois ture  anomaly index. T h i s  index is a 
measure of t h e  shor t - t e rm mois ture  de f i c iency .  I t  i s  eva lua ted  on 
a monthly basis and has  no memory of p a s t  c o n d i t i o n s  excep t  f o r  
.the i n i t i a l  amount of mois ture  i n  t h e  s o i l  a t  t h e  s t a r t  of a 
month. P o r  each month of the  yea r  t h e  index i n t e g r a t e s  s e v e r a l  
c l ima te  dependent v a r i a b l e s .  Th i s  i n c l u d e s  t h e  expected i n i t i a l  
amount of mois tu re  s t o r e d  i n  t h e  s o i l  a t  t h e  s t a r t  of  a  month, t h e  
expected amount of r a i n f a l l  runoff  and recharge  t o  t h e  soil given 
t h e  i n i t i a l  c o n d i t i o n ,  and t h e  expected amount of mois tu re  t o  be 
given up by t h e  s o i l  due . to  evaporat ion and p l a n t  t r a n s p i r a t i o n .  
The mois ture  anomaly index,  o r  t h e  2-index a s  it is commonly 
c a l l e d ,  has  been c a l c u l a t e d  f o r  t h e  United S t a t e s  back t o  the t u r n  
of the c e n t u r y .  The mean v a l u e  of t h i s  index through t h e  
beginning and middle p o r t i o n s  o f  t h e  growing season (March through 

. .  . . . 
. . .  

1 .  . . .  
. > .  . . I.. ." . . . ,  
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J u l y )  was c a l c u l a t e d  f o r  t h e  n ine  reg ions  most s e v e r e l y  a f f e c t e d  
by t h e  hydrological  drought.  By comparing the magnitude af t h e  
most r e c e n t  drought  wi th  p rev ious  a g r i c u l t u r a l  d roughts  f o r  t h e  
same t i m e  pe r iod  (March through J u l y )  i t  i s  p o s s i b l e  to es t imate  
t h e  recur rence  i n t e r v a l  of t h e  a g r i c u l t u r a l  drought  f o r  each 
region.  

Through the use of ano ther  ' s t a t i s t i c a l  model t h e  results 
i n d i c a t e  t h a t  f o r  t h e  a r e a s  i n  Georgia,  an  a g r i c u l t u r a l  drought  as 
eevere  as t h e  r e c e n t  one would n o t  be expected t o  r e c u r  o n  average 
more than  once i n  100 years .  For t h e  o t h e r  r e g i o n s  t h e  recur rence  
i n t e r v a l  is even longer .  The average recur rence  i n t e r v a l  for an 
a g r i c u l t u r a l  drought as severe  as t h e  r e & e n t  drought  i n  Eas te rn  
TN, Northwest SC, and t h e  sou thern  Mountains of NC i s  about  once 
i n  every 200 years .  For t h e  C e n t r a l  and sou thern  Piedmont and . .  
Northern ~ o u n t a i n o u s  a r e a s  of NC t h e  recur rence  i n t e r v a l  of the  
March through J u l y  a g r i c u l t u r a 1 , d r o u g h t  i s  on t h e  o rder  of once i n  
. every  eevera l  hundred years .  The a g r i c u l t u r a l  drought  i n  these  
a r e a s  was t h e  wors t  s i n c e  c l i m a t o l o g i c a l  obse rva t ions  became 
r o u t i n e l y  a v a i l a b l e  (Ci rca  1890) and is t r u l y  remarkable i n  its 
e t r e n g t h .  

Is t h e  r e c e n t  drought r e l a t e d  t o  t h e  p r e d i c t e d  c l i m a t e  changes 
from increased carbon d iox ide  and o t h e r  qreenhouse gases7 

. , 
,,_ :.:. :. .: . 

:,; ! . . . . . . . : . . .  ! . , ,,. . ' . .  
. We c u r r e n t l y  have no evidence t o  i n d i c a t e  t h a t  t h e  r e c e n t  

,; ,:,, :;,,',;:;;:::, .':;:I drought is a r e s u l t  of g l o b a l  i n c r e a s e s  of carbon d iox ide  and 
. . . . . . . . . . . . . . .  '.<j..'f 
. . . . . . .  .:. :: ,::, ,.; : 8 ..:. o t h e r  greenhouse gases .  ~ s s u m i n g  continued improvement of t h e  . .  ,:,. '.'... . . . . . . . . .  ,.,. > ",: 
. . . . . . .  . . .  . . : ' I  

hydro log ica l  drought t h e  recurrence i n t e r v a l  f o r  t h e  r e c e n t  
. . : . .  . . . .  . ., . .  . . . . . . .  ,. :.;. I.,;..: . ,  hydrological  drought is n o t  s u f f i c i e n t l y  long  t o  make it 

. . . . ,  
:" ,. ', :: , ,. ., ! 

, ; . . ,  . .  i n c o n s i s t e n t  wi th  t h e  twent ie th  cen tury  c l i m a t e  record.  The 
......... a g r i c u l t u r a l  drought dur ing  t h e  growing season (March through 

Ju ly1  was q u i t e  remarkable i n  its i n t e n s i t y  f o r  a few s e l e c t e d  
a r e a s ,  but  s i n g l e  growing season even t s ,  even moderately rare 
ones,  do no t  n e c e s s a r i l y  imply a semi-permanent change t o  a new 
c l i m a t e  regime. 

The c l i m a t e  must be vieved on l a r g e r  t i m e  s c a l e s .  I n  t h i s  
regard t h e  most unusual c h a r a c t e r i s t i c  of t h e  p r e c i p i t a t i o n  
climatology i n  t h e  Southeast  during t h e  r e c e n t  cen tury  h a s  been 
the  anomalously wet and coo l  y e a r s  of t h e  l a t e  1950s and t h e  
decades  of t h e  1960s and 1970s. Th is  wet p e r i o d  coincided ko some 
e x t e n t  with t h e  g r e a t e s t  change in our  n a t i o n a l  average 
p r e c i p i t a t i o n  s i n c e  the  d u s t  bowl days of t h e  1930s. S ince  1970 
s p r i n g  and autumn p r e c i p i t a t i o n  ac ross  t h e  na t ion  as a whole ha3 
increaeed b y  about 6% and 12% r e s p e c t i v e l y ,  compared t o  t h e  
twent ie th  cen tury  average. Th is  h a s  l e a d  t o  near ly  a 5% increase  

. . . . . . .  ( i n  annual p r e c i p i t a t i o n -  By  comparison, on an annual basis t h e  
. . , . .  I . . . . . . .  I . . . .  , ' .  , . . .  , decade of t h e  1930s i n  t h e  United S t a t e s  had almost 6 %  1,ess 

. . , . 
. . 

p r e c i p i t a t i o n  than t h e  rest  of t h e  twent ie th  c e n t u r y $  yet ,  a r e a s  
. .  . . ;. . , , . .  

such as West c e n t r a l  hN, which were 60 s e v e r e l y  a f f e c t e d  by t h a t  
. ," . 

I . . . . .  . . . . .  
drought ,  a r e  now coping w i t h  too  much water as many l a k e s  i n  t h e  

I . . . . . .  
!I;: _. . . .  . . .  United S t a t e s ,  t h e  Great  Lakes and t h e  Grea t  S a l t  Lake t o  name ._. ,:. a , . ,  : ' .  

.,! .:. . . . .  ,._ . .&. . . . I . . . . .  

j u s t  a few, a r e  a t  record high l e v e l s .  . ...... ..,..,' ' .,.! 
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A6   no re and more of the t w e n t i e t h  c e n t u r y  c l i m d t e  recdrds' are 
compiled and p rocessed  the evidence seems to indicate t h a t  o u r  
c l i m a t e  is dynamic n o t  s t a t i c .  U n t i l  w e  can adequately e x p l a i n  
many of t h e s e  decadal c l i m a t e  fluctuations it w i l l  be d i f f i c u l t  to 
unequivocably relate ongoing climate anomal i e s  such a s  t h e  r e c e n t  
drought i n  t h e  S o u t h e a s t  to increases i n  greenhouse gaseq. 

summary 

1. The 1986 a g r i c u l t u r a l  d rough t  i n  the S o u t h e a s t  during the 
c r i t i c a l  March t h rough  Ju ly  p e r i o d ,  was t h e  most s e v e r e  t h a t  w e  
have witnessed i n  t h e  p a s t  90 yea r s .  

2. The h y d r o l o g i c a l  drought .  which r e s u l t e d  i n  t h e  lowest' 
observed  s t reamflows i n  more than  h a l f  a cen tu ry .  i s  u n u s u a l l y  
s e v e r e ,  b u t ,  to d a t e ,  not unprecedented i n  terns of d u r a t i o n  and 
has not ended .  

3 .  There i s  no evidence  t h a t  t h e  1986 drought i n  the S o u t h e a s t  is 
a r e s u l t  of i n c r e a s i n g  carbon d i o x i d e  o r  o t h e r  trace gases. 
R a t h e r ,  it appears that the most r e c e n t  drought i s  p a r t  o t , a n o t h e r  
one of a series of c l i m a t e  f l u c t u a t i o n s  that are t y p i c a l  of t h e  
c l i m a t e  record of t h e  United S t a t e s  throughout  t h e  t w e n t i e t h  
century. 
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Mr. VALENTINE. Thank you verymuch, Mr. Karl. a 

Brieflj, could you just describe your operation? 
What is the National Climatic Center? 
How many people are involved and.what do you do? What tech- - nologies do you employ? 
Mr. KARL. One of our primary purposes is to collect data 

throughout the globe and archive it for climatological information 
for weather forecasting purposes, for in all countless kinds of stud- 
ies that are needed in terms of being'able to withstand environ- 
mental conditions. 

We have about 300 employees, of which I guess about 120 of 
them right now are'being contracted out-this very week, in fact. 
So I guess we are down to about 200-some-odd employees which col- 
lect data, gather it, summarize it, provide enough information to 
adequately describe the climate of the United States. 

Mr. VALENTINE. Thank you, sir. 
Mr. Cobey, any questions for this witnesa? 
Mr. COBEY. Just one. You say there is nothing man has done to 

bring about this type of drought or the severity of it? 
Mr. KARL. I say there is no evidence to suggest that this particu- 

lar drought would be a rmult of anything man has done. 
Mr. &BEY. This is a very, simple question, but we continue to im- 

pound more and more water around the world. Does that have any 
impact on rainfall? 

w 

Mr. KARL. Certainly it haa an impact, but the question is wheth- 
er that impact is'so minimal as to not be detectable. We have a 
number of environmental kinds of studies that have been done. 

We know, for instance, impoundment of water affects the dura- 
tion and frequency of fog, but very, very few instances. to show the 
impoundment of water has actually changed the amount of precipi- 
tation that has occurred. 

You may find some very, very few pieces of information where 
you could find some cloud trails, cloud streaks from impoundments 
of water, but it is few and far between. 

Mr. COBEY. That is all I have: 
Mr. VALENTINE. Mr. Chairman. 
Mr. SCHEUER. Yes; how long do you ,think it is going to be, Mr. 

Karl, before we are going to be able to predict this drought or 
droughts like these well in advance? 

Mr. KARL. I think we are decades away from predicting a 
drought such as this, primarily, because it is an unprecedented 
event in many respects and in terms of predicting unprecedented 
events, that is one of the most difficult things one ,can be asked to 
do. 

SO'I think for droughts as this one, I think we are a ways away. 
We may not be so far away of giving 3, 6 months notice that condi- 
tions may be below normal. 

For instance, we may expect less precipitation than normal but 
that does not imply scope or magnitude of current situation. 

Mr. SCHEUER. YOU call this an unprecedented event. Are unprec- 
edented events like this and the 1977, 1978 severe cold, are they 
becoming less unprecedented? 

In other words, are they becoming more frequent, and if so, why? 
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Mr. KARL. One of the things that becomes apparent when you 
look at the climate record, depending on what quantities you look 
at, for example, if you look at  wintertime temperature and precipi- 
tation, for instance, the 1977, 1978 events, you find in the United 
States as a whole there is strong evidence to suggest that the cli- 
mate is. becoming more variable. That is, wintertime conditions 
across the whole United States. ,,ZY ,, 

One thing to keep in mind, and what is even more 'unusual, is 
the lack of this high variability we ex erienced in the sixties, early P part of the seventies, and later part o the fifties. 

So we had gotten use to, so to speak, a 25-year period in one of 
these climate fluctuations we are talking about, of unusually good 
weather. 

So that puts the more recent change to more variable conditions' 
in better perspective, that perhaps we weren't within our life- 
time-we hadn't witnessed many of these unusual events we are 
now experiencing. 

Mr. SCHEUER. DO droughts Like this, massive acts, as you say, 
almost unprecedented droughts, do they have a tendency to reap- 
pear the following year? 

In other words, is this a multiyear cyclical event that we can 
look forward to? 

Mr. KARL. Yes; there have been a number of studies looking at 
cycles of drought and to date none of the studies indicate that 
there is any reasonable way of being able to predict the drought 
saying next year or the following year is more likely to have a 
drought. 

Mr. SCHEUER. On a scale of 1 to 10, what would the predictability 
of another year's drought be? Would.it be more than five or less 
than five? 

Mr. KARL. For next year? 
Mr. SCHEUER. For next year. 
This is the severest drought we have had in the century, so you 

would think the chances for' another year like this would be 1 in 
109. Are they much more than that and if they are, is'there any- 
thing we can do to ameliorate the possible devastating effects of 
this drought that we have a statistically higher than likely possibil- 
ity that we have of suffering another one next year? 

Mr. KARL. I would point out that since, if ou look a t  the climate H record, you find that we apparently in the outheast now are in a 
different climate regime than we were in the fifties and sixties, 
that is; conditions are drier. \ 

But I. would also point out since we don't know why we are in 
this regime, conditions could change rather dramatically and quite 
fast. So, given the fact that we remain in the current regime, then 
the likelihood of a kind of a drought that we just had this past year 
would be higher than i t  might be otherwise. 

But since we don't know exactly why we are in the climate 
regime we are now, things could just as rapidly change back to 
some new state and the problem is solved. 

It .is a basic problem in our not understanding the climate 
system in terms of being able to predict the drou ht. k Mr. SCHEUER. I thank the witness for his excel ent testimony. 
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Mr. VALENTINE. Mr. Karl, before we dismiss you, let me say one ' 

. . . . .  ;:.. ,: 
, : . . .  . 

. 2. . .  ! 
more thing. You we not saying that we are in ,technology and our 

. . .  
. . 

ability to look into the future and to predict a &ought, you are not 
: :  . . I  . .  , . . . 
. . . . . . . .  

saying the best thing we have is  the Farmers Almanac, are you? 
. . .  

..;;,:y,:,., ,:, ., 

.,.:i;, .::. ",, .f : : Never mind. 
. . . . . . . . . . .  . . .  
....................... ........ 

. . ' .  
Mr. KARL. NO. I am hot saying the Farmers Almanac is the best 

. . .  . . . I  ........ ..;. :::. ..... ; .,:j . . '.(.( ..."";;; 
thing. I am saying what we need to do is take a little bit closer look 

. .  
....*'.!."..;.. .!,%';., Ii . 

, , . . I .  . ,.;: ;,. ;:I 
at these climate fluctuations and try to understand them with a . . .;. .,, ,. ;.> '!,' , , .! 

.>..'I . . . . . . .  
. . . . . . . . . .  ,:.:‘. .. '. ,.. , little more detail. 
........ ,:;>;,.;;;:.;;:~:,:. .,;'; :+.;:;,: .;::,,;:.,':.;~:., 

Mr. SCHEUER. If it isn't the Farmers Almanac, is it the ground- 
,.\ . . .  
.:.::,..;:. ,;. ;,.: :::, ,,.:,.' 
:';; :; .,;. :: : !! 

.ho@ 
. . . . . . .  . . .  .:, :!:,:,~:#:.);:,.:.,;;?.;!!;,; :.. .:: 

Mr. VALENTINE. DO you ever take a peek at one of these alma- 
... 

..;.:.~L.:;.:!,.:;.~~:::f .], nacs? . , . . . . . . .  : . . . .  ,'{;:;;::!.::. ,:.,.:., . ' . ,, .. ' .  ._.. . . .  1 . . . . .  . . !  
Thank you very much for coming. Your testimony has been very 

. . .  :;;:;.:,;.. . ............. helpful. ;.. ..-, I .. :;: ?,, .: ,:. ..-' 
1:. ,', ,! Thank you. ..I; 

;;;::'.::.. :;.;.;; ,:: ..:. ;j 
. . .  . . . .  ; . . . ;  

. . ,  0 . . . 
Mr. KARL. Thank you, sir. 

.:: ,. , . , , . ; 
, . . ,, . I 

'...'....'..'.. *,:I 
Mr. VALENTINE. The next panel is Gregory B. Fishel, WRAL, Ra- 

. . . . . .  
,. : . , ,%. . : . . . .  
, .:. ;;.; ' ' ' . :;;;.::. .,; 

leigh; Chris Thompson, WPTF, Raleigh; Gregory Johnson and 
............. . 
;.:: .. . . . ; . . .  . . . . . . .  . .;,. . ' I  

. . , I  
Katharine Perry from North Carolina State University. 

. . . . . . . .  

STATEMENTS OF GREGORY B. FISHEL, WRAL, RALEIGH; GREG- 
ORY JOHNSO~'~ND KATHARINE PERRY FROM NORTH CAROLI- 
NA STATE L?PTIVERSITY , . , .  

Mr. FISHEL. As everybody has stated, I would like to thank the 
committee for the opportunity to speak and, I think, also to add to 
that a thanks not only for the opportunity to speak, but for the o p  
portunity to learn, particularly from the fwst panel this mornin,g. 

Certainly in my business you can stand up and say that you cam 
try to identify with what someone is going through, but until you 
have experienced that first hand or talked to someone who has, I 
don't think it affords itself a true meaning. 

Here this morning we are talking about a drought which has nl- 
ready been discussed, in an agricultural sense the worst of the cen- 
tury, in a hydrological sense, the worst of the half century. 

Every time a catastrophe of this nature occurs two questioqs 
arise: No. 1, could we have dealt with the situation any more effec- 
tively making use of available information and technology; and 
two, what positive changes can be made to help avert a rerun of 
the summer of 1986. 
This morning, I will discuss 'data which is currently available, 

both in terms of drought, assessment, as well as forecasts of the 
future weather, then speculate as to how dl this might be im- 
proved in subsequent years. 
The Climate Analysis Center, contained within the National Me- 

teorological Center in Washington, DC, disseminates drought infor- 
mation on a weekly bass in two forms. They are the Crop Moisture 
Index and the Palmer, Index. 
The Crop Moisture Index relates more to agriculture than any- 

thing else. It is used to estimate the amount of soil moisture a v d -  
able in a 5-foot profile, and then compares that with the need of 
warm season crops. me index responds rapidly to changes in  oil 


